SUMMARY Angina recurred in a 54 year old white man after multivessel coronary artery bypass surgery. Fourteen months after operation the frequency and intensity of his mixed angina increased and cardiac stress testing was positive. Repeat cardiac catheterisation showed that all the bypass grafts were widely patent; however, spasms of a vein graft to right coronary artery system were clearly seen. Treatment with calcium blocking agents and long acting nitrates abolished the symptoms during 16 months of clinical follow up. 
SUMMARY Angina recurred in a 54 year old white man after multivessel coronary artery bypass surgery. Fourteen months after operation the frequency and intensity of his mixed angina increased and cardiac stress testing was positive. Repeat cardiac catheterisation showed that all the bypass grafts were widely patent; however, spasms of a vein graft to right coronary artery system were clearly seen. Treatment with calcium blocking agents and long acting nitrates abolished the symptoms during 16 bypass surgery on 10 January 1983, because of considerable angina and positive stress testing. He received a left internal mammary artery anastomosis to the left anterior descending artery, a vein bypass graft to the first major diagonal division, a sequential vein graft side-to-side to the second marginal and end-to-side to the third marginal division of the circumflex system, and an additional sequential vein graft, side-to-side to the posterior descending branch and end-to-side to the distal right branch of the right coronary artery system. during his usual daily walking activities at his supervisory job. During one episode he became sweaty and dizzy. He was seen in the emergency room but there was no evidence of myocardial infarction or ischaemia. Cardiac stress testing caused the development ofpain in the left shoulder and left neck and extrasystoles at 9-6 metabolic equivalents without associated typical ischaemic changes in the ST segment.
Repeat cardiac catheterisation and coronary angiography on 10 July 1984 showed widely patent vein bypass grafts to the marginal divisions of the circumflex coronary artery and to the diagonal branch of the left anterior descending coronary artery as well as a patent left internal mammary artery graft to the left anterior descending vessel. There was no evidence of progression of atherosclerosis in the native left coronary artery system.
In the sequential vein graft to right coronary artery system there was a 95% segmental stenosis in the 1-5 cm most proximal segment with very slow filling of the distal segment of this vein graft (Fig la) . In addition, the side-to-side arm of this vein graft anastomosis to the posterior descending branch of the right coronary artery was totally occluded. The end-to-side anastomosis to a large distal right branch of the right coronary artery, however, was widely patent with good anterograde visualisation of this native vessel. The posterior descending branch ofthe right coronary artery was also well visualised on anterograde injection ofcontrast into the native right coronary artery, which showed about 40-50% stenosis in its midsegment and total occlusion ofthe distal right branch at its origin just before the end-to-side anastomosis of its respective vein graft.
The patient was then considered for percutaneous transluminal angioplasty of the proximal portion of the vein graft to this large distal right branch of the right coronary artery.
On 22 August 1984 he was taken to the cardiac catheterisation laboratory where initial subselective injection into the vein graft to the right coronary artery once again showed a long segmental stenosis on the most proximal portion of this vein graft with 80-90% luminal reduction. (Fig lb) . The appearance after the second injection suggested a dynamic component to the stenosis, so we gave additional sublingual glyceryl trinitrate and nifedipine.
Subsequent injection into this vein graft, in right and left anterior oblique views, showed a widely patent proximal vein graft with no evidence of any important stenosis (fig 2) .
We concluded that the stenosis was caused solely by venospasm, and angioplasty was not attempted on this vein graft. We then proceeded with the introduction of the balloon dilatation catheter into the native right coronary artery and this catheter was negotiated In two earlier cases spasm of the saphenous bypass graft occurred in freshly resected or relatively new and young saphenous veins that contained viable and reactive smooth muscle cells within the media.34 We found spasm in an older vein graft that was not expected to contain reactive smooth muscle cells and apparently was a rigid non-reactive conduit."'114 This case underlines the fact that the degree and timing of changes in the media of the vein graft can vary and that such variation could allow severe, symptomatic venospasm and recurrence of disabling angina or myocardial infarctions to develop as a result of graft closure. Within a month of operation, vein grafts show inflammatory cell infiltration and variable necrosis of smooth muscle cells in the media. After six months, these grafts show a considerable decrease in the number of smooth muscle cells in the media, which are replaced with fibrous tissue and collagen. Thus the saphenous vein bypass graft becomes stiffer and more fibrous. The degree of these changes varies from one patient to another, from one graft to another in the same patient, and from one segment to another in the same graft."'114 After six months, the contractility of these grafts is much reduced.5 16 So severe spasm of vein graft after the first six months seems unlikely. But our case indicates that severe symptomatic spasm might occur even in older vein bypass grafts despite these histological changes.
Any attempt to explain and understand this unique phenomenon can only be based on the mechanisms suggested for spasm in native coronary arteries. Melville et al suggested that coronary spasm is caused by neural impulses from the central nervous system or autonomic nervous system.'7 This hypothesis, however, has been challenged by the results of autotransplantation reported by Clark et al. ' In this case report, there was evidence of some progression of disease in the native right coronary artery. This, however, was not regarded as haemodynamically important in reducing resting coronary flow because there was no pressure drop across the stenosis. Nevertheless, such stenosis may affect maximal flow to such an extent that coronary flow reserve is reduced and symptoms develop on effort.
This patient's symptoms, however, were often unrelated to effort, and in view of the clear demonstration of the spasm of vein graft in two successive studies and the success of treatment with calcium blocking agents and nitrates on the patient's symptoms, we believe that the spontaneous spasm of the vein bypass graft was probably responsible for the patient's symptoms by reducing blood flow to a large distal right branch ofthe right coronary artery, which was totally occluded proximally to the site of an endto-side anastomosis of a vein bypass graft.
Stress testing was also subjectively positive; however, his symptoms of shoulder and neck pain with radiation to the left arm during the stress testing were identical to his usual presenting symptoms. We therefore believed that his stress testing, although electrocardiographically silent, represented myocardial ischaemia.
Mechanical vasospasm related to diagnostic catheterisation also seems unlikely because the initial vein graft injections were performed subselectively.
The findings in this case may be an example of a feature that is more common than is generally realised. It may help to explain intraoperative or immediate postoperative deterioration in some patients who have undergone coronary artery bypass operation. It may also be one of the mechanisms responsible for postoperative closure of the vein bypass graft.
